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Abstract (with revisions) 
Problem 

To offer a porous thermoplastic resin printing material with attached base cloth that can 
be used to manufacture a plate-type source member which can be molded even when less than 
2.0 mm thick; and that can adhere securely to the plate-type source member and to a base cloth 
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without the use of a hot melt sheet; and that can preserve the uniformity of the air bubbles and 
improve their continuity. 

Means to solve 

A porous thermoplastic resin printing material with attached base cloth obtained by 
overlapping a plate-type source member — formed by blending at least a thermoplastic resin, 
reduced palatinose, and a water-soluble bubble-forming agent — and a base cloth comprised of a 
woven material or a nonwoven fabric, to form an integrated sheet from which the 
aforementioned reduced palatinose and water-soluble bubble-forming agent then are removed. 

Representative Figure: Figure 1 




Claim 

A porous thermoplastic resin printing material with attached base cloth obtained by 
overlapping a plate-type source member — formed by blending at least a thermoplastic resin, 
reduced palatinose, and a water-soluble bubble-forming agent — and a base cloth comprised of a 
woven material or a nonwoven fabric, to form an integrated sheet from which the 
aforementioned reduced palatinose and water-soluble bubble-forming agent then are removed. 
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Detailed explanation of the invention 

Technical field 

[0001] 

The present invention pertains to a porous thermoplastic resin printing material with 
attached base cloth that has a series of air bubbles and is used for an endless stamping belt for an 
embedded-ink type rotary stamp. 

Prior art 
[0002] 

With the rotary stamps that are comprised of an endless stamping belt that uses porous 
printing material having a series of air bubbles and that are disclosed in Japanese Kokai Patent 
Application No. Sho 54[1979]-103127 and Japanese Kokai Utility Model No. Sho 
54[1979]-1 18210, it is possible to store ink within; therefore, continuous stamping can be 
performed without having to install ink when they are used, making them very convenient. 

Conventionally a rubber that has been made spongy has been used primarily for the 
material of this type of endless stamping belt; however, the present applicants previously have 
submitted Japanese Kokai Patent Application No. Hei 1 1[1999]-129595 and Japanese Kokai 
Patent Application No. Hei 1 1[1999]-129596 wherein the porous printing material was changed 
to a thermoplastic resin. With Japanese Kokai Patent Application No. Hei 1 1 [ 1 999]- 1 29595 and 
Japanese Kokai Patent Application No. Hei 11[1999]-129596 a thermoplastic resin, a bubble 
forming agent, and the like are blended and kneaded to form an approximately 2 mm thick plate- 
type source member, after which it is pressurized and heated with a hot melt sheet in a mold with 
an engraved pedestal to obtain an integrated sheet; then the bubble forming agent is removed 
from this sheet by washing to produce a porous thermoplastic resin printing material with an 
attached base cloth. 

However, when one attempts to form a plate-type source member less than 2 mm thick 
with the conventional extrusion manufacturing method, fractures or problems such as extrusion 
molding defects due to bending, or fractures due to insufficient strength are caused. Therefore, 
the limit with respect to the aforementioned plate-type source member has been approximately 
2 mm; a plate-type source member thinner than that has not been possible. 

Moreover, when the aforementioned plate-type source member is less than 2 mm, 
deformation or tearing occurs when it is molded to integrate it with the base cloth, causing it to 
adhere poorly to the base cloth; therefore, another adhesive agent such as a hot melt sheet is 
required. 

Moreover, there is a disadvantage in that there is a structural limit to the thickness of a 
porous endless stamping belt; therefore, it cannot store a large amount of ink. 
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Accordingly, to improve the amount of ink that it can contain, the grain size of the water- 
soluble bubble-forming agent can be increased or the amount mixed can be increased, but there 
is a problem in that this does not in any way improve the continuity of the bubbles, and it 
adversely affects the uniformity of the air bubbles, decreasing the strength and balance of the 
porous material. Therefore, there is an unavoidable limit to the size and the included amount of 
the bubble-forming agent and a limit to the size and continuity of the air bubbles, which affects 
the amount of ink that can be stored and the amount of ink that can be dispensed. 

[0003] 

Patent Document 1: Japanese Kokai Patent Application No. Sho 54[1979]-103127 
Patent Document 2: Japanese Kokai Utility Model No. Sho 54[1979]-1 18210 
Patent Document 3: Japanese Kokai Patent Application No. Hei 11[1999]-129595 
Patent Document 4: Japanese Kokai Patent Application No. Hei 11[1999]-129596 

Disclosure of the invention 

Problems to be solved by the invention 

[0004] 

The purpose of the present invention is to offer a porous thermoplastic resin printing 
material with attached base cloth that is a porous thermoplastic resin printing material with 
attached base cloth used for the endless stamping belt of a rotary stamp, and that can be used to 
manufacture a plate-type source member which can be molded even when less than 2.0 mm 
thick; and that can adhere securely to the plate-type source member and to a base cloth without 
the use of a hot melt sheet; and that can preserves the uniformity of the air bubbles and improves 
their continuity. 

Means to solve the problems 
[0005] 

A porous thermoplastic resin printing material with attached base cloth obtained by 
overlapping a plate-type source member - formed by blending at least a thermoplastic resin, 
reduced palatinose, and a water-soluble bubble-forming agent - and a base cloth comprised of a 
woven material or a nonwoven fabric, to form an integrated sheet from which the 
aforementioned reduced palatinose and water-soluble bubble-forming agent then are removed. 
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Effect of the invention 
[0006] 

By blending in the reduced palatinose, the plate-type source member of the present 
invention can easily be formed by extrusion; for example, it is easy to form a plate-type source 
member that is less than 2.0 mm thick and that can be extruded easily without damage. 
Moreover, the use of this plate-type source member makes it possible to obtain a porous 
thermoplastic resin printing material with attached base cloth for which the plate-type source 
member and the base cloth adhere securely. 

Furthermore, by blending in the reduced palatinose, it becomes possible to obtain a 
porous thermoplastic resin printing material with attached base cloth for which the continuity of 
the air bubbles is preserved while improving the uniformity of the air bubbles. Accordingly, a 
large amount of ink can be contained and it becomes possible to dispense a large amount of ink 
with one stamping. 

Preferred embodiment of the invention 
[0007] 

In the following, the present invention will be explained in detail. First, the material that 
is used will be explained. 

As for the thermoplastic resins that can be used with the present invention, thermoplastic 
resins such as the following can be used: polyethylene, polypropylene, polybutylene, 
polyurethane, poly-l,2-butadiene, ethylene-propylene copolymer, ethylene-butane copolymer, 
ethylene-vinyl acetate copolymer, acrylic acid methyl ester, acrylic acid ethyl ester, acrylic acid 
propyl ester, acrylic acid butyl ester, polystyrene, polyvinyl chloride, polyester, polycarbonate, 
polyethylene group thermoplastic elastomer, polypropylene group thermoplastic elastomer, 
polybutylene group thermoplastic elastomer, polyurethane group thermoplastic elastomer, 
polystyrene group thermoplastic elastomer, polydiene group thermoplastic elastomer, or 
polychlorinated substance group thermoplastic elastomer. It is preferable that the aforementioned 
thermoplastic resin be one with a melting point of 40-250°C. 

Of the aforementioned thermoplastic resins, in terms of physical properties such as 
weatherability, chemical resistance, and moldability, polyethylene, polypropylene, polyethylene 
group thermoplastic elastomer, and polypropylene group thermoplastic elastomer are most 
preferably used. 

[0008] 

The reduced palatinose that can be used with the present invention can be a sugar alcohol 
manufactured by adding alcohol to reduce a palatinose manufactured by liberating transferase in 
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sugar; a blend of white odorless crystals of a -D-glucopyranosyl-1, 6-sorbitol (GPS) and 
a-D-glucopyranosyl-1, 6-manitol (GPM) can be used. Specifically, one example is Palatinit 
(brand name, Mitsui Sugar Co., Ltd.). 

The reduced palatinose is nontoxic, very safe, and has excellent water solubility, so it can 
be removed by water easily. Moreover, when the aforementioned water-soluble bubble-forming 
agent is dissolved in water and removed, [said palatinose] acts on the aforementioned 
water-soluble bubble-forming agent, facilitating its dissolution in water; therefore, the amount of 
water-soluble bubble-forming agent that remains in the porous thermoplastic resin printing 
material can be reduced to 0% or to a very small amount, which is thought to improve the 
continuity of the bubbles. That effect is particularly large when a sugar with a large molecular 
weight is used with the water-soluble bubble-forming agent. 

Moreover, reduced palatinose has a melting point above 40°C and is a solid at room 
temperature, so when the sheet material to be explained hereinafter is manufactured, it is possible 
to obtain a solid, hardened sheet. In addition, it is not deformed by finger pressure, so it has the 
advantage of being easily handled. 

The amount of reduced palatinose used is approximately 5-50 parts, and preferably 
10-30 parts, to 100 parts of thermoplastic resin. 

[0009] 

A fine powder of salt or sugar can be offered as examples of the water-soluble bubble- 
forming agent that can be used with the present invention. 

The salt that is used is an inorganic compound that can easily be produced as a fine 
powder, which does not separate and gasify at the processing temperature of the resin 
(40°C-180°C), and which can easily be removed with water. Specifically, it is preferable that a 
metallic salt such as sodium chloride, sodium sulfate or sodium acetate be used. Typically a 
[grain] diameter of 1-500 \im is used. 

For the sugar, a monosaccharide such as pentose or hexose, a disaccharide such as 
saccharose or maltose, or a polysaccharide such as starch or glycogen can be used, or a 
combination of these can be used. Typically a grain diameter of 1-500 ^m is used. Of these, 
starch in particular is preferably used, because it has excellent water solubility, can be obtained 
easily as a powder with uniform grain size, and is inexpensive. 

The amount of water-soluble bubble-forming agent used is approximately 50-1500 parts, 
and preferably 100-800 parts, to 100 parts of thermoplastic resin. Salt or sugar can be used 
separately as the water-soluble bubble-forming agent, or they can be used in combination; this 
can be selected appropriately according to the application. 
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[0010] 

Furthermore, an additive can be used with the present invention as needed. For example, 
a lubricant such as polyethylene glycol, polypropylene glycol, polyethylene 
glycol/polypropylene glycol copolymer, polyethylene glycol alkyl ether, polypropylene glycol 
alkyl ether, polyvinyl alcohol, polyallylamine, paraffin, wax, a higher fatty acid, a 
fluorochemical surfactant, a silicon group surfactant, a nonionic surfactant, or an amine group 
antioxidant, or a softener such as petrolatum or a plasticizer, or a coloring agent of any pigment 
or color such as carbon black, nigrosine, red oxide, or ultramarine blue pigment, can be added in 
an effective amount. 

Of the aforementioned lubricants, the most preferable in terms of the production of the 
printing material is polyethylene glycol, which has a melting point above 40°C, does not separate 
at the melting point (40°C-180°C) of the aforementioned thermoplastic resin, and has a 
molecular weight of 700-30,000. Said polyethylene glycol has a melting point above 40°C and is 
a solid at room temperature, so when the sheet material to be explained hereinafter is 
manufactured it is possible to obtain a solid, hardened sheet. In addition, it is not deformed by 
finger pressure, so it has the advantage of being easily handled. Furthermore, said polyethylene 
glycol is water-soluble, so it is removed when the sheet material to be explained hereinafter is 
washed. 

Moreover, when a method is used whereby the printing surface of the porous 
thermoplastic resin printing material is formed by selective irradiation with ultraviolet light, an 
additive that efficiently absorbs ultraviolet light is required, and carbon black, which also can be 
used as a coloring agent, is most preferably used as the additive. 

The amount of the aforementioned additive used is approximately 0.1-1000 parts to 
100 parts of thermoplastic resin. The additive is selected appropriately according to the 
application, and it is possible to use a combination of more than one. 

[0011] 

Next, the base cloth that can be used with the present invention can be various types of 
woven or nonwoven fabrics comprised of plain-woven or twisted fibers of cotton, silk, wool, 
acetate, vinylon, vinylidene, polyvinyl chloride, acryl, polypropylene, polyethylene, 
polyurethane, fluorine series filament, polyclar, rayon, nylon, polyester, or the like. In particular, 
a woven material that uses synthetic fibers with a denier of 1 d or less; that is, ultrafine woven 
fibers, is most preferable in terms of, for example, resistance to ink, ink circulation, strength, 
fraying, heat-resistance, adhesion, rotation performance, durability, and the like. For example, 
Silflora®X (brand name, Toyobo Co., Ltd.), Savina® Minimax®, KrausenMCF®, and 
Belleseim (brand name, Kanebo Corporation) can be used. 
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Moreover, it is preferable that the base cloth of the present invention be a woven material 
with a thickness of 0.5 mm or less to obtain a balance with the thickness of the plate-type source 
member. 

[0012] 

Next, the method of manufacturing the porous thermoplastic resin printing material with 
attached base cloth will be explained. 

First, reduced palatinose, water-soluble bubble-forming agent, and as needed a required 
amount of additives such as polyethylene glycol and carbon black are introduced into a two-roll 
mill and are heated and stirred. Next, a thermoplastic resin in chip form is added, the temperature 
is raised above the melting point of the thermoplastic resin, and it is blended further. Next, this 
mixture is formed into a flat shape by means of an extrusion machine, after which it is air-cooled 
to form a plate-type source member. 

Said plate-type source member is in a state wherein the reduced palatinose, water-soluble 
bubble-forming agent, and the additives are dispersed completely and uniformly within the 
thermoplastic resin; moreover, it is a solid, hardened flat body such that it is not easily deformed 
by finger pressure. 

A plate-type source member with a thickness of 20.0 mm or less can be formed by 
extrusion, and a plate-type source member with a thickness less than 2.0 mm — for example, a 
thickness of 0.1-1.9 mm — also can be formed. 

[0013] 

Next, the plate-type source member and the base cloth are overlapped and placed in a die, 
a small amount of pressure is applied, and it is heated to a temperature of approximately 
40-250°C above the melting point of the thermoplastic resin to produce an integrated sheet. The 
application of pressure causes said sheet material to contract to a thickness that is approximately 
99%-5% of the aforementioned plate-type source member. Alternatively, a thermal roll can be 
placed at the extrusion port of the aforementioned plate-type source member and it can be 
continuously adhered to the base cloth to obtain an integrated sheet material. 

Next, the water-soluble bubble-forming agent, the reduced palatinose, the additives and 
the like are removed from the aforementioned sheet using heated water, flowing water, or the 
like, after which this is dried to remove the water, thus producing the porous thermoplastic resin 
printing material with attached base cloth of the present invention. 

Although said porous thermoplastic resin printing material with attached base cloth does 
not use an adhesive such as a hot melt sheet, the plate-type source member and the base cloth can 
securely adhere to one another. 
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[0014] 

Next, the method of manufacturing an endless stamping belt for a rotary stamp will be 
explained. 

First, a printing surface is formed on the porous thermoplastic resin printing material with 
attached base cloth of the present invention as needed. To form a printing surface with the 
figures of characters on the printing material surface of the porous thermoplastic resin printing 
material with attached base cloth of the present invention, typically [the portion of] the 
thermoplastic resin corresponding to the portion to be blank is hardened by solder to form a non- 
printing part with a non-porous printing material protective film which prevents the ink from 
oozing, and the printing material of [the portion] corresponding to the character figures or the 
like is left as is without soldering it, so that it is capable of oozing ink. Here, 'as needed' means 
'at this stage the printing surface can be formed, or the printing surface can be formed after the 
endless stamping belt is produced'. 

Various methods can be used as the method for forming the printing surface: for 
example, a method whereby a heated mold is applied directly to the blank part to solder it; a 
method whereby the blank portion is directly soldered with a thermal head; a method whereby 
various lasers such as a carbon dioxide gas laser or a YAG laser are used to solder the blank 
portion; and a method whereby an exothermic material is interposed and the blank portion is 
soldered by means of a xenon flash lamp or the like. 

[0015] 

Next, the porous thermoplastic resin printing material with attached base cloth is cut to a 
prescribed size. The cutting tool can be a publicly known device such as a bladed tool or a laser 
processing device; an ultrasonic cutter will be used as one example. 

First, the blade of the ultrasonic cutter is placed at a prescribed position on the porous 
thermoplastic resin printing material with attached base cloth. Next, the ultrasonic cutter is 
turned on and the cutting part vibrates; this is drawn forward while being pressed down from 
above. As a result, the porous thermoplastic resin printing material with attached base cloth is cut 
while that cut surface is hardened by solder simultaneously, producing a nonporous printing 
material protective film which prevents the ink from oozing. 

With the present invention, an ultrasonic cutter which vibrates from several thousand 
times to several ten thousands of times per sec can be used. In practice, an ultrasonic cutter that 
is equipped with a stainless steel or an alloy cutting blade can be used; for example, the 
USW-333 (brand name, Honda Electronics Co., Ltd.) ultrasonic compact cutter, which vibrates 
at 40,000 times per sec, can be offered as an example. 
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[0016] 

Next, both ends of the porous thermoplastic resin printing material with attached base 
cloth which has been cut are overlapped and thermally fused with a heat-sealing machine to 
produce the endless stamping belt. Because the material is a thermoplastic resin rather than a 
heat-curing resin, no adhesive is required; it can be soldered as is. 

[0017] 

Application Example 1 

In the following, the present invention will be explained in detail by means of application 
examples. 

450 parts by weight of a 5-60 jam sodium chloride compound and 0.3 part by weight of 
carbon black were introduced into a kneader and stirred while heating to 90°C. Next, 100 parts 
by weight of reduced palatinose (Palatinit (brand name, Mitsui Sugar Co., Ltd.) was added 
gradually and stirred. The reduced palatinose melted due to the heat of the sodium chloride 
compound and became a liquid, allowing the sodium chloride compound and the reduced 
palatinose to become completely integrated. Next, 100 parts by weight of polyethylene resin 
chips (120°C melting point) were added and mixed in while being kept at 130°C. As a result, the 
polyethylene resin also melted, producing a uniformly blended mixture. Next, this mixture was 
formed into a 1.0 mm plate-type source member using an extrusion machine and then air-cooled. 

Next, said plate-type source member and a base cloth of plain-woven, 0.5 denier 
polyester ultrafine fibers were stacked in a mold and heated to 140°C while applying a pressure 
of 200 kg/cm to produce an integrated sheet. Due to the pressure, the thickness of said sheet 
contracted to 0.5 mm. 

By means of the aforementioned procedure, an intermediate sheet was produced, said 
sheet being a polyethylene resin sheet material within which the reduced palatinose and the 
sodium chloride compound were uniformly dispersed. In addition, all of the materials were 
solidified, so the resulting black, hardened sheet material was not deformed in any way by finger 
pressure. 

Next, said sheet material was washed in flowing water, completely removing the reduced 
palatinose and the sodium chloride compound. This was then dried in a drying machine and a 
porous thermoplastic resin printing material with an attached 0.5 mm-thick base cloth was 
obtained having a black color, a series of air bubbles, and with no extrusion molding defects due 
to bending nor any fractures due to insufficient strength. 
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[0018] 

In the following the method for manufacturing the endless stamping belt for a rotary 
stamp used in Application Example 1 will be explained. 

First, a positive film, for which the character figures and the like are indicated by the 
black areas and the blank [portions] are indicated by translucent areas, was stacked on the porous 
thermoplastic resin-side surface of Application Example 1 and irradiated with ultraviolet light 
from the aforementioned film side. At the black areas of the positive film, the ultraviolet light is 
prevented from reaching the printing material, so the porous material remained as is, while at the 
translucent areas of the positive film, the ultraviolet light passes through, producing heat in the 
carbon within the corresponding portions of the printing material, hardening the printing material 
by soldering and forming a nonporous printing material protective film. Accordingly, a printing 
surface was formed with a printing part wherein the ink is capable of oozing and a nonprinting 
part wherein the ink is incapable of oozing. 

Next, the blade of a USW-333 (brand name, Honda Electronics Co., Ltd.) ultrasonic 
compact cutter was placed on the porous printing material and positioned. The ultrasonic cutter 
was turned on and the cutting portion was vibrated; this was drawn forward while being pressed 
down from above to cut the porous thermoplastic resin printing material with attached base cloth 
while that cut surface was hardened by solder simultaneously, forming a nonporous printing 
material protective film which prevents ink from oozing. 

Next, both ends of this porous thermoplastic resin printing material with attached base 
cloth were overlapped and thermally fused with a heat-sealing machine to produce an endless 
stamping belt for a rotary stamp. 

Said endless stamping belt is shown in Figure 1, where 1 is the printing part, 2 is the 
nonprinting part, and 3 is the base cloth. The difference in height between printing part 1 and 
nonprinting part 2 is approximately 0.01-0.1 mm. 

When 50-2000 mPa-S (20°C, 65%, 60 rpm) of an oil-based pigmented ink was stored in 
said endless stamping belt and it was used, it was possible to store a large amount of ink; in 
addition, it was possible to dispense a large amount of ink with one stamping. Moreover, the 
continuity of the air bubbles was improved and it was possible to decrease the ink absorption 
time. Furthermore, the porous thermoplastic resin and the base cloth were securely adhered to 
and integrated with one another without any tears. 

[0019] 

Application Example 2 

450 parts by weight of a 5-60 \im sodium chloride compound and 0.3 part by weight of 
carbon black were introduced into a kneader and stirred while heating to 90°C. Next, 80 parts by 
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weight of reduced palatinose (Palatinit (brand name, Mitsui Sugar Co., Ltd.) and 20 parts by 
weight of solid polyethylene glycol (melting point 62°C, separation temperature 150°C) with a 
molecular weight of 10,000 were added gradually and stirred. The reduced palatinose and the 
polyethylene glycol melted due to the heat of the sodium chloride compound and became liquid, 
allowing the sodium chloride compound, the reduced palatinose, and the polyethylene glycol to 
become completely integrated. Next, 100 parts by weight of a polypropylene group thermoplastic 
was added and the temperature was raised gradually to 160°C while rotational force was applied 
to cause further blending. As a result, the polypropylene group thermoplastic elastomer also 
melted, producing a uniformly blended mixture. Next, this mixture was formed into a 1.9 mm 
plate-type source member using an extrusion machine and then air-cooled. 

Next, said plate-type source member and a base cloth of plain- woven, 0.5-denier 
polyester ultrafine fibers were stacked in a mold and heated to 140°C while applying a pressure 
of 200 kg/cm 2 to produce an integrated sheet. Due to the pressure, the thickness of said sheet 
contracted to 1.5 mm. 

By means of the aforementioned procedure, an intermediate sheet was produced, said 
sheet being a polypropylene group thermoplastic elastomer sheet within which the reduced 
palatinose, the sodium chloride compound, and the polyethylene glycol were uniformly 
dispersed. In addition, all of the materials were solidified, so the resulting black, hardened sheet 
material was not deformed in any way by finger pressure. 

Next, said sheet material was washed in flowing water, completely removing the reduced 
palatinose, the sodium chloride compound, and the polypropylene glycol. This was then dried in 
a drying machine and a porous thermoplastic resin printing material with an attached 
1.5-mm-thick base cloth was obtained having a black color, a series of air bubbles, and with no 
extrusion molding defects due to bending nor any fractures due to insufficient strength. 
Furthermore, the porous thermoplastic resin and the base cloth were securely adhered to and 
integrated with one another without any tears. 

[0020] 

When an oil-based pigmented ink [with a viscosity of] 50-2000 mPa-S (20°C, 65%, 
60 rpm) was stored in an endless stamping belt - which used [the product of] Application 
Example 2, manufactured with the same method as that of the endless stamping belt used in 
Application Example 1 - and when it was used, it was possible to store a large amount of ink; in 
addition, it was possible to dispense a large amount of ink with one stamping. Moreover, the 
continuity of the air bubbles was improved and it was possible to decrease the ink absorption 
time. 
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[0021] 

Comparative Example 1 

When [a belt] was manufactured in the same way as Application Example 1 except that 
the reduced palatinose (Palatinit (brand name, Mitsui Sugar Co., Ltd.) was replaced with the 
same amount of a 5-60 |nm sodium chloride compound, bending and tearing occurred, so it was 
not possible to obtain a porous thermoplastic resin printing material with attached base cloth. 

Comparative Example 2 

When [a belt] was manufactured in the same way as Application Example 2 except that 
the reduced palatinose (Palatinit (brand name, Mitsui Sugar Co., Ltd.) was replaced with the 
same amount of a 5-60 ^im sodium chloride compound, bending and tearing occurred, so it was 
not possible to obtain a porous thermoplastic resin printing material with attached base cloth. 

[0022] 

In the following, the experimental results will be expressed in a table 

Saturation Time Test 

The porous thermoplastic resin printing material was impregnated with an oil-based 
pigmented ink with a viscosity of 700 mPa-S (20°C, 65%, 60 rpm) and having a castor oil 
derivative as the primary solvent, and the time required for the amount of stored ink to reach 
saturation was measured (when the air bubbles were uniform and air bubble continuity was 
improved, impregnation time was faster). 

Continuous Stamping Test 

The porous thermoplastic resin printing material was impregnated with an oil-based 
pigmented ink with a viscosity of 700 mPa-S (20°C, 65%, 60 rpm) and having a castor oil 
derivative as the primary solvent, [the belt] was attached to a rotary stamp, and the amount of ink 
consumed after 100 consecutive stampings was measured (a greater amount of ink consumed 
indicates that the amount of ink dispensed at one time is greater, and this shows that the air 
bubbles are uniform and air bubble continuity is improved). 



[0023] 

Table 1 





Application Example 1 


Application Example 2 


Saturation Time Test 


3 sec 


5 sec 


Continuous Stamping Test 


5mg 


5mg 



Brief description of the figures 
[0024] 

Figure 1 is the endless stamping belt for a rotary stamp that is used in Application 
Example 1. 

Explanation of symbols 
[0025] 

1 Printing part 

2 Nonprinting part 

3 Base cloth 




Figure 1 



